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AN INVESTIGATION IN THE MSFC 14-INCH T\n 
TO DETERMINE THE STATIC STABILITY CHARACTERISTICS 
OF THE 0.004-SCALE MODEL (74-0TS) SPACE 
SHUTTLE VEHICLE 5 CONFIGURATION 
(IA33) 
by 
E. C. Allen, Rockwell International 
ABSTRACT 
This report presents data for wind tunnel test (IA33) of a 0.004-
scale orbiter, external tank, and solid rocket motor integrated vehicle 
model (74-0TS) in the MSFC Trisonic Wind Tunnel. 
The primary test objective was to obtain data on the static stability 
characteristics in both pitch and yaw of the Shuttle Vehicle 5 over a Mach 
number range of 0.6 through 4.96. The effect on vehicle aerodynamic char-
acteristics of tank and SRB nose shape, SRB nozzle shroud flare angle, and 
orbiter/ET fairing were. investigated. 
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INTRODUCTI ON 
The purposes of this test were: (1) to determine the static stability 
characteristics of the Shuttle Vehicle 5 configuration; (2) to determine 
the effect on the Vehicle 5 aerodynamic characteristics of ET and SRB nose 
shape, SRB nozzle shroud flare angle, orbiter to tank fairing, and sting 
l~catiQn; (3) to provide flow visualiz~tion using thin film oil paint; and 
(4) to determine rudder, body flap, and inboard and outboard elevon hinge 
moments. 
The mated vehicle model was mounted in tlll"ee different ways: (1) the 
orbiter mounted on the balance with the SRB's attached to the tank and 
the tank in turn attached to the orbiter; (2) the tank mounted on the bal-
ance (with the sting protruding through the tank base) with the SRB's and 
orbiter attached to the tank, and (3) with the tank mounted on the balance 
and the balance in turn supported by a forked sting entering the nozzle of 
each SRB, extending forward into the SRB's then crOSSing over to the tank 
to provide a balance socket. 
Data were obtained for r~ach numbers from 0.6 through 4.96 at angles-
of-attack and -zideslip from -10 to 10 degrees. 
The Rockwell design~tion for this model is 74-0T5 and the NASA Series 
number 'is lA33. The MSFC test number is TWT-594 A/B. 
This Y'eport consists of 3 volumes arranged in the following manner: 
VOLUME 1 
VOLUME 2 
VOLUME 3 
- Plotted Data Figures 4-12 
- Plotted Data Figures 13-26 
- Tabulated Source Data 
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Symbol 
bref 
c.g. 
CABE 
CABF 
CABO 
CABS 
CAf 
CAT 
Plot 
Symbol 
BREF 
CABE 
CABF 
CABO 
CABS 
GAF 
CA 
CBl 
ClM 
el.MU 
CYN 
I 
Nor~ENClATURE 
Definition 
base area, in2 
tank base area, in. 2 
body flap area, in. 2 
orbiter/tank fairing base area, in. 2 
orbiter base area, in. 2 
SRB base al'ea, in. 2 
reference span, i~.2 
center of gravity 
tank base axial force coefficient 
I 
L 
orbiter/tank fairing axial force coefficient 
orbiter base axial force coefficient 
SRB base axial force coefficient 
forebody axial force coefficient 
total axial force coefficient 
rolling moment coefficient in body axis system 
pitching moment coefficient 
uncorrected pitching moment coefficient 
yawing moment coefficient in the body axis 
system 
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NOMENCLATURE (Continued) 
Plot 
Symbol Symbol Definition 
Cmf CLMF forebody pitching moment coefficient j , 
CAS CAST total base axial force coefficient 
CN/DR normal force coefficient due to rudder deflection 
ClM/DR pitching moment coefficient due to rudder 
deflection 
CAF/DR forebody axial force due to rudder deflection 
CYDR side force coefficient due to rudder deflectior 
CYNDR yawing moment coefficient due to rudder deflection 
CBlDR roll i og momentcoeffi cient due to rudder' defl ecti on 
CN/DE normal force coefficient due to elevon deflection 
ClMDE pitching moment coefficient due to elevon 
deflection 
CAFDE fore~p.dJ axial force coefficient due to elevon 
deflection 
CYDE side force coefficient due to elevon deflection 
CYNDE yawing moment coefficient due to elevon deflection 
CalDE rolling moment coefficient due to elevon 
deflection 
Cheo CHEO outboard elevon hinge moment coefficient 
Chei CHEf inboard elevon hinge moment coefficient 
Chbf CHSF body flap hinge moment coefficient 
, 
: 
Ch CHR rudder hinge moment coefficient 
r 
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L. 
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Symbol 
CN 
CNBF 
CPBO 
CPBS 
Cy 
l!.ref 
M 
MRP 
P", 
Plot 
Symbol 
CN 
CNBF 
CNBO 
CNU 
CPBBF 
CPBE 
CPBF 
CPBO 
CPBS 
CY 
LREF 
MACH 
MRP 
XMRP 
YMRP 
ZMRP 
I ... . ..... L _____ .1 
NOMENCLATURE (Cont'jnued) 
Definition 
normal force coefficient 
body flap upper surface normal force coefficient, 
adjusted to freestream static pressure 
orbiter base normal forl..e coeffi ci ent 
uncorrected normal force coeffi ci ent 
body flap upper surface pressure coefficient 
tank base pressure coefficient 
orbiter/tank fairing base pressure coefficient 
orbiter base pressure coefficient 
SRB base pressure coefficient 
side force coefficient (body or stability 
axis system) 
Y'eferellce 1 ength, in. 
f4ach number 
moment reference point 
moment reference point on x-axis 
moment reference point on y-axis 
moment reference point on z-axis 
freestream static pressure, psi 
body flap upper surface pressure, psi 
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q 
RN/L 
T 
a 
, 
j 
Plot 
Symbol 
Q(PSI) 
RN/L 
SREF 
ALPHA 
BETA 
AILRON 
ELEVTR . 
.~_L_~~~ __ J ~~ __ J I 
NOMENCLATURE (Continued) 
Defi nition 
tank base pressure, psi 
orbiter/tank fairing base pressure, psi 
orbiter base pressure, psi 
SRB base pressure, psi 
total pressure, psi 
dynamic pressure, psi 
Reynolds number per unit le~gth; million/ft. 
reference area, ;n. 2 
body fl ap reference area, in. 2 
elevon reference area, in. 2 
rudder reference area, in. 2 
temperature, OF 
, 
angle-of-attack, angle between the projection 
of the wind Xw-axis on the body X, Z-plane and 
the body X-axis; deg. 
sideslip angle, angle between the wind Xw-axis 
and the projection of this axis on the body X, 
Z-plane; deg. 
control surface deflection angle; deg. positive 
deflections are: 
ai leron 
elevator -
11 
"'. 
left aileron trailing edge down 
trailing edge down 
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Plot 
Symbol Symbol 
°BF BDFLAP 
aSB SPDBRK 
or RlIDDER 
Mr DRUDDR 
Me DELEVN 
Mg 
SUBSCRIPTS 
be 
bf 
bo 
bs 
e 
r 
SB 
eL & eR 
t 
w 
ref 
00 
L _______ ~_" _ . L . L_ 
NOMENCLATURE (Concluded) 
Definition 
body flap trailing edge down 
speed brake 
rudder tl"a i 1 i ng edge 1 eft 
rudder deflection increment 
elevator deflection increment 
pitching moment, in.-lb. 
tank base 
body flap 
orbiter base 
SRE base 
e"levator or elevon 
rudder 
speed brake 
e I evan i eft and ri ght 
total conditions 
wind 
reference conditions 
freestl'eam cond; ti ons 
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CONFIGURATIONS INVESTIGATED 
The model geometry (0.004-scale) is shown in figure 2a. The model 
was constructed entirely of stainless steel. 
As described in the introduction, the model was mounted on the sting/ 
balance combination in three different ways; (1) the orbiter mounted on 
the balance with the SRB's attached to the tank and the tank in turn 
attached to the orbiter (see figure 2a); (2) the tank mounted on the bal-
ance (with the sting protruding through the tank base) with the SRB's and 
orbiter attached to the tank (see figure 2b); and (3) with the tank mounted 
on the balance and the ba'!ance in turn supported by a forked sting enter-
ing the Iio~zle of each SRB, extending forward into the SRB's then cross-
ing over to the tank to provide a balance socket (see figure 2c). 
The mollel had positionable elevons and rudders which could be de-
flected (by installing a control surface set to the desired angle) to the 
following ang1es. 
Del & oeR (deg) = -5, 0, 10, 15 
Or (deg) = 0, -15, -20 for aSB = 0 
The 0° rudder and the body flap were instrumented to provide hinge 
moments. The !SeL = 0° elevon was split and the inboal'd and outboard 
sections were both instrumented to provide hinge moments. 
The model was fabricated in conformance with the lines drawings a,; 
listed below. 
Orbiter 
Forward Body and Cabin VL70-000202C 
Mid-body-wing/glove fairing VL70-000200B 
Aft body VL70-000203 
Vertical tail VL70-000145A 
vling tip VL70-006092 
OMS/ReS Pods VL70-008457 
Tank VL78-QOO041C 
SRB VL77-000055 
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CONFIGURATIONS INVESTIGATED (Continued) 
The following nomenClature was used to designate model parts! 
C.omQonent 
Orbiter 
B62 
C12 
E26 
FlO 
Wj27 
M14 
N28 
V8 
R5 
Tank 
ATl6 
AT25 
AT26 
AT24 
FL5 
FL6 
FL9 
Oefiniti-on 
fuselage - per VL70-000200B, 202C, & 203 
canopy - per VL70-000202C 
elevon - per VL70-000202B 
body flap - pet' VL70-0002QOB 
wing - per VL70-000200B 
OMS pods - per VL70-008457 
OMS nozzle - per VL70-008457 
vertical - per VL70-000146A 
rudder - per VL70-000146A 
attach structure, 'front ORB/ET -
per SK-H-4011 
strengthened attach structure, left 
rear ORB/ET - per VL78-000062B 
strengthened attach structure, right 
rear DRB/ET - per VL78-D00062B 
attach structure, front DRB/ET (ET 
alone) - per SK-H-4011 
LOX f~ed line EIIORB - per VL78-000062A 
LH2 pressure line fT/ORB - per 
VL78-000052A 
LH feed line ET/ORB - per VL78-000062A 
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CONFIGURATIONS INVESTIGATED (C~ntinued) 
FRfi 
PT12 
PTl3 
PTl4 
PT20 
PT21 
T20 
T27 
PS7 
P58 
PSg 
514 
515 
518 
umbilical door fairing support -
per VL78-0000fi2A 
tank 1 i ghtni ng rod - per VL78-000062{\ 
LOX recirculation line - per VL78-000062A 
LOX pressure line - per VL78-0000fi2A 
LOX pressure line and electrical conduit -
per VL18-0000fi2A 
tank base extens'i on 
tank - per Vl78-000041C 
tank with 1208 in. radius ogive riose, 
LOX pressurE: line, and electrical conduit 
attach .,; ngs and rear structUl'il1 ri ng -
per VL77-0000fi6 
electrical tunnel 
tie do~m structure - pElr VL77-000Q66 
20° aft skirt 
21l' nose shape 
5RB baseline - per VL70-000066 
The following abbreviations were used to describe the model con-
figurations tested: 
TlP1 Tank + pf'otuberances 
511'2 SRB I s + protuberances 
01 Orbiter 
T2 Tank long ogive nose 
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CONFIGUHATIONS INVESTIGATED (Concluded) 
5RB 29° nose shape 
Orbiter/tank fa ii'ing 
SRB 20° aft skirt 
Tank base extension 
1 , 
_ I 
Details of the model components a\'e given in table III. The various 
configuration components are illustratf.d by figure as indicated below: 
1) Tank Protuberances, figure 2d and figure 2e. 
2) Tank Long Ogive Nose and Tank Base Extension, figure 2f. 
3) Ol'biter/Tank Fairing, figure 2g. 
4) SRB Protuberances. figure 2h. 
5) SRB Alternate Nose Shape aM Aft Skirt Flare, figure 2i. 
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INSTRUMENTATION 
Balance number 239 was used throughout the test regardless of \~hether 
the balance vias installed in the orbiter or in the tank. The model-bal-
ance combination for the balance in the orbiter te5ts, was mounted to the 
tunnel pitch sector using thf MSFC 5 degree :offset sting with a straight 
extension. During the port': ,n of the test for VJhich the balance was in 
the tank and supported by . de forked sting, the forked sting was mounted 
in the sector using the '<,FC S-2 stra'ight extension. When the balance was 
in the tank supported ~'. a straight sting, the straight sting was mOunted 
directly into the se"Jr. 
Pressure trar,sducers were used to measure base pressures. Depending 
upon the model canfiguration as many as five bas'," pressures were recorded. 
The confi gurati on and associ ated base pressuI'e measurement requ; rements 
are given below: 
Balance in Orb~ter (see figure 2j) 
1) Orbit.er base pressure 
Pbo = 1, 2, 3, 5 (all manifolded together) 
2) Body flap base pressure 
Pbbf = 4 
3) Tank base pressure 
Pbe = 6. 7, 8 (all manifolded together) 
4) SRB base pressure 
Pbs = g, 10 (manifol ded together) 
Balance in Orbiter + FRg (see figure 2j) 
~~} Same as listed above 
5) Fairing base pressure 
Pbf = 11 
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INSTRUMENTATION (Com:luded) 
Balance in Tilnk (straight st'ing, see figure 2k) 
11 Same as listeQ above 
Balance in Tank (forked sting, see figure 21) 
1
2
) 
t Same as listed above 
3J 
4) SRB base pressure 
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TEST FACILITY DESCRIPTION 
The Marshall Space Fli!lht Center 14" x 14" Trisonic Wind Tunnel is an 
inte,"mittent b1owdowll tunnel which operates by high pressure air flowing 
from storage to either vacuum or atmospheric conditions. A Mach number 
range from .2 to 5.85 is covered by usinG two interchangeable test sections. 
The transonic section permits testing at Mach 0.20 through 2.50 and the 
supersonic section permits testi ng at Mach 2.74 through 5.85. Mach numbeY's 
between .2 and .9 are -obtained by using a controllable diffuseI'". The f'!\nge 
from ,95 to 1.3 is achieved through the use Of plenum suction and perfor· 
at~d wa1ls. Mach numbers of 1.44, 1.93 and 2.50 are pl"oduced by inter-
changeable sets of fixed C!lfItour nozzle blocks. Above r~ach 2.50 a set of 
fixed concC:(lur nozzle blocks are tilted and translated automatically to 
produce any desired t4ach nUinber in .25 increments. . 
Air is supplied toa 6000 cubic foot storage tank at approximately 
-40°F dew point and 500 psi. The compressor is a three-stage reciprocaving 
~nit driven by a 15DO hp motor. . 
Tunnel f19w is estab1 iohed and controlled with a servo-actuated gate 
valve. The controlled air flows through the valve diffuser into the sti11~ 
ing chamber and heat exchanger where the air temperature can be controlled 
from ambient to approximately 180"F. The air then passes through the test 
section which contains the nozzle blocks and test region. ' 
Downstream of the test section is a hydraulically controlled pitch 
sector that provides a total angle of attack range of·20c (±.100). Sting 
offsets are availab1 e for obtaining variolls maximum angles of attack' up 
to 90°0 
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TEST PROCEDURES 
L 
For the oil flnw portion of the test, the model was prepared by 
fillil'>lg the cracks and opell'ings with p()lyester resin putty, finishing 
wit.h thin Goats of white lacquer for color. and sealing with a thin coat 
of clear lacquer to pI'otect the color coat from contamination by the 
artist's oil pigment used for flow visualization. 
The model was dual sting mounted ,on two I1SFC 0.5 il'!. dummy ba'iances, 
one installed in the e~ternal tank and tbe other in the orbiter. Stings 
were sucb that tile orbiter and tank assembly CGuld be separated easlly 
'for preparation, photography and clean up. 
Black and white photogl'aphs of 'the flow pattern on the top, side 
and bottom of the orbiter and of the top of thp. tank assembly were taken. 
The oil flows were oL~ained in accord with the thin film technique 
with artist's oil pigments as described in the SRO Rc<Ckl'."ll Internal Letter 
from P. Hawthorne to R. Crowder, dated 28 Octo.ber 1973, 
Shadowgrapl'ts of the model upright and rolled left goo were made. 
'Ihese photos were taken during the force runs \'Jhenever possible and 1;l.re 
available on request from the Aerodynamics Group, Shuttle Aero Sciences, 
Space Division, Rockwell International. 
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DATA REDUCTION 
All model forces and moments (measured by the balance 239) were 
resolved in the body ,'xis system and presented in the form of nondimen-
siollal coefficients. Data were corrected for weight tares and sting de-
flections. Data were also adjusted to be representative of a model with 
freestream static pre5sure acting on the orb'iter base, orbiter body flap 
upper surface. External Tank base, and Solid Rocket Booster base. Orbiter, 
ET and SRB base py'essures Wi:re recorded using tubes attached to the model 
sting with tube openings located near the base region. Comparison of base 
pressures sen~ed by these tubes with base pressures r.1ea$ured duriny other 
tests using pressure orifices located in the model skin. indicated the 
tubes were not sensing an accurate base pressure. This error was due to 
the tube locations not being close enough to the model base, therefore 
measuring pressures in a region with appreciable flow velocities. Orbitel' 
and ET base pressures were corl"ected for this (tube - tap) effeet L1sin9 
the data presented in figure 2m, which was derived from a comparison of 
rA33 base pressures with base pressures from test lA53. Orb'iter body flap 
upper surface pressures were determined using test lAB1 data in addition 
to IA'J3 data, as shown on the curve in figure 2n, Coef'fi.cients were non-
dimensionalized as shown below. 
INTEGRATED VEHICLE (TSO) 
Balance Coefficients (Balance either in the orbiter or the 
external tank) 
CNU 
CN 
CAT 
CAF 
Cy 
CLMU 
= -=FNr _. normal force coefficient uncorrected for base qSref pressure forces. 
~ CNU ~ CNBO - CNBF' normal force coefficient corrected for 
orbiter base pressure actlng on the 
orbiter base and body flap. 
= FA • total axial force coefficient. 
qSref 
" CAT - CABO - CABS - CASE. forebody axial force coefficient. 
= Fy side force coefficient. 
qSref' 
= My pitching moment coefficient uncorrected 
qSref R.ref' . for base pressure forces. 
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DATA REDUCTION (Continued) 
Xl X2 Zl 
= ClMU + CNBo ~f + CNBF R, .. f - CABO g;--f' re .,e re 
pitching moment coefficient corrected for 
orbiter base pressure acting on the orbiter 
base and body flap. 
= MZ yawing moment coefficient. qSref bref ' 
= Mx C:q~S r-e-f-rb r-e-:-f ) rolling moment coefficient. 
CNBO '" -CPBO IA33 AbORB tan ib' norma1 force component coefficient Sref of orbiter base drag. 
CN BF = -CPBbf 
AbORB 
CABO = -CPBOIA33 S ' 
ref 
body flap normal force coefficient. 
axi a lfQY'ce component coefficient 
of orbiter base drag. 
tank base axial force coefficient. 
CABS = Abs -CPBS --, Sref 
SRB base axial force coefficient. 
i~here: 
(
Pb - P ) CPB = 0 '" + aCPBO 
°IA33 q MEASURED 
aCPBO is from figure 2m 
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DATA REDUCTION (Continued) 
CPBEIA"3 " (Pbe - P .. ) + ACPBE 
~ q MEASURED 
aCPBE is fran',' fi gure 2m 
CPBbf " Cp bf as obtained from the curve on figul'e .2n for all datasets except A1C005, A1C006, A1C023 and A1C024 
CPBbf " CPBOIA33 for datasets A1C005, A1C006, A1C023 and A1C024 
INTEGRATED VEHICLE PLUS ORBrTER/ET FAIRING (TSO + F) 
(Balance in the Orbiter) 
All coefficients were computed as indicated above except for the 
following: 
CAF " CAT - CABO - CABS - CABE - CABF. forebody axial force coefficient 
Xl X2 . Z2 Zl ClM " ClMU + CNBo -- + CNBF - - CABF -. - - CABO -J!.1'ef .i!.ref .i!.ref 2\'ef 
pitching moment coefficient corrected for base pressure acting 
on the orbiter base, body flap, and orbiter/ET fairing 
CABF " Abf Sref' fairing base axial force coefficient 
Where: CPBF " Pbf - P '" q fairing base pressure coefficient 
SECOND STAGE VEHICLE (TO) 
(Balance in the external tank) 
All coefficients were computed as indicated above except for the 
fol101~i ng: 
CAF ~ CAT - CABO ~ CABE, forebocty axial force coefficient 
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DATA REDUCTION (Continued) 
EXTERNAL TANK ALONE (T) 
eN = FN ,norma 1 force coeffici ent 
qSref 
I 
CAF = CAT - CABE' forebody ax i a 1 force coeffic:i ent 
ClM = My , pitching moment coefficient qSref R.ref 
Hinge ~loment Coefficients 
Rudder 
= 
Where: Ch
r 
.. rudder hi nge moment coeffi ci ent 
Ht"r = ruddm" hi nge moment 
Srref = rudder reference area 
Cr = rudder reference 1 ength 
Elevon, Outboard 
Ch -
. eo 
Where: Ch = Qutboard elevon hinge moment coefficient 
eo 
HMeo = outboard e'levan hinge moment 
Se = elevon reference area 
ref 
ce = elevon reference length 
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DATA REDUCTION (Continued) 
Elevon, Inboard 
Where: Ch
ei = inboard elevon hinge moment coefficient 
HMei = inboard elellon hinge moment 
Body Flap 
Where: Chbf = body fl ap hi tlC1e moment coeffi ci ent 
HMbf = body flap hinge moment 
Sbf f = body flap reference area 
re 
Cbf = body flap reference length 
Model reference dimensions used in the data reduction are: 
PARAMETER 
Reference Areas 
sref (wing) 
S 
rref 
FULL SCALE 
2690.00 ft.2 
101.15 ft.:! 
210.00 ft.2 
142.6 ft.2 
25 
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MODEL SCALE 
6.198 in. 2 
0.233 in. 2 
0.484 in. 2 
0.329 in. 2 
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DATA REDUCTION (Continued) 
,l~ 
PARAMETER FULL SCALE MODEL SCALE 
Reference Lengths , 1 
!/,ref = bref 1290.0 in. 5.160 in. I I 
!/,bf(distance from CG to body flap) 1365.0 in. 'i.46 ill. 1 
1 
-Cr 73.2 in. 0.293 in. I 1 
- 90.7 in. 0.363 in. ce 
- 81.0 in. 0.324 in. cbf 
Moment Reference Point 1199.8 in. 4.799 in. 
from ET baSe on ET It I 
Base Areas 
Orbiter (A[j ) 314.10 ft,:< 0.724 in.:< j l 0 
'I 
.-~ 
Orbi ter (Ab ) 122.57 ft.2 0.282 in.:< 1 
oms I 
A 436.7 f~ 2 1 .006 in. 2 I l.. l bORB 
I Tank (Abe) 597.6 ft.2 1.377 1n.2 
, 
Fairing (Abf) 79,7 ft.2 0.184 in. 2 I 
SRB (2) 
Ab 
5 
Sl and S3 (baseline) 4Q2.1 ft.2 0.926in. 2 
S2 (20 0 flare) 498.2 ft.2 1.148 in. 2 
26 
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Xl = 
Xz = 
Z, = 
Zz '" 
., i c • 
, 
" 
DATA REDUCTION (Concluded) 
14.75°, average orbiter base slant angle. 
5.052 in., axial moment arm for orbiter base drag. 
5.346 in., a.xial moment arm for body flap. 
1.344 in., vertical moment arm for orbiter base drag. 
0.730 in., vertical moment arm for fail'ing base drag. 
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" ] [QATE: '1/24(7,:...J TEST:IA-33 ,(TH'l'-_5 ct..4 } TABLE 1. 
- , I 
TEST CONDITIONS I 1---
MACH REYNOLDS OYNAMI C STAGNATION ,n,,,,,,, J 
NUMBER NUMBER P RESSUR E TEMPERATURE PRESSURE 
(per unit I~og'hl (pound.1 sq. Inch) (degrees F'tJhreflhelt } {~cur!(J.~/r;q Inch) 
0.6 5.0 X 10 6 4.35 100 22 I 
0.8 6.0 6.45 100 22 I 
0.9 I 6. 2 7.36. 100 22 0 .. 95 6.4 7.74 100 22, 
1.0 6.5 8.14 1(10 22 I 
~
1.10 6.6 r.. . ") 100 :.'2 
_. 
1.2 6.7 10.68 100 22 
\ .- ~ ~5 6.7 E.48 100 22 . I 
1.46 6.5 9.47 100 22 
. 1. 9::L\=1 .. 0 -' 10.20 100 28 
2.99 I 4.0 5.19 140 30 
4.96 4.8 3.07 140 ~O 
~ 
1--
-! 
.. 
-
BALANCE UTILIZED: MSFC 239 
CAPACITY: ACCURACY: COEFFfCiENT 
. TOI.ERA';CE: 
NF 200 Ibs. ±1. 0 lb. ± 0.15 
SF 100 Ibs. ±0.5 lb. ± 0.08 
Af SO·lbs. ±0.25 lb. ± 0.04 
PM 196 in.lbs. ±1.0 in . ~ " . ± 0.18 
I RM 98 in. ll2,s ±0.5 in. lb. ± 0.09 
YM 50 in.lbs ±0.2 in .. lb. ± 0.05 
COMMEN1S: 
Accuracy based on iO.5% of balance capacity. 
Tolerance based on q=lO psi. 
~ 
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TABLE III. 
MODEL DIMENSIONAL DATA 
MODELCOMPONENT: __ B~Q~D~Y~-~%~2~ ____ ~ ______________ ~ __ __ 
GENERAL DESCRIPTION: -1::nn:tigJJr"+ion lllo C, orhite- t'!l<;eJsgft . .2.:::!.-
2OQ-Rlp S;t!!)llar to 140 AlB fuselage excen7, at, bqdv ~"',j iOed and 
. MODEL SCAT,E:Q .004 
-0002Q2C, 0(})205A, -0'; J2CO B, -O:J0203A. DRAWING NUMBER' 
DIMENSIONS: FULL SCALE 
Length (rMt: Fwd Ste.. Xo=238),rn. 12S~·3 
Length (OMt: Fwd ste. Xa=235), In. 1 ?<1,. 3 
Max Width(@Xo='1528.3),In. ;o(jl.uI.,...O_ 
Max Depth (@ Xu = 1464), In. 21").0 
Fineness Ratio 
Max. Cross-Sectional 
Planform 
Wett~d 
Bose 
ORIGINAL PAGE IS 
OF POOR QU.AL!'r2i 
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b,Pqg 
-
MODEL SCALE 
5.161-
5.173 
1.056 
1.000 
l 
I' 
I 
I 
1 
I 
1 
I 
I j 
I 
I 
i 
I 
I 
j 
! 
I , 
, 
L ,! .,.,,_.--,,-_ .. ---
I 
I ----_. __ ._-- -... --- I I 
TABLE III. (Continued) 
MODEL DIMENSIONAL DATA 
I l_ 
MODELCOMPONENT:~C~AwN~Opy~~-~Q~12~--------------~--__ ----_ 
GENERAL DESCRIPTiON :cout'!",,"et.ioul¥l C, Orb:lter canopy, .... ehi~le 
MollEL SCALE: 0.004 
DRAWI~IG NUMBER' VL70-0oo140c, -oo0202B, -00020~. 
DIMENSiONS: FULL SCALE MODEL SCALE 
Length (Xc= 434.643-578), in. 0·573 
Max Width (@ Yo = 513.127), In. 152.q.12 0.610 
Max Depth (Zo=501 to 449.39), In. 51.61 0.206 
Fineness Ratio 
Area 
Max. Cross-Sectional 
Plon/orm 
Wetted 
Base 
47 
l 
i, 
I 
I 
i 
1 
I 
I 
I 
J 
l 
,f 
! 
I 
L 
TABLE III, r~ODEL DH1ENSIONAL DATA (Continu~d) 
*REVISED 1~/24/74 
MODEL CO:IPONENT: -E!""'12""jTQ""NL--,,---,,,FQ~e3-______________ _ 
GENERAL DESCRIPTION: COnfiml;atiQn.14QAia Orblter elevons 
Data are for Qne side. 
MODEL SCALE; O.OO~ MODEL DRAWING: SS-AO?148. RELEASE 6 
DRAWING NU~\RER: VL70-QQogOQ. -906089, -006092 
DU~ENSIONS: 
Area 2 
- Ft 
Span (equivalent), In. 
Inb'd equivalent Chord, In. 
OutbId equivalent chor~, In. 
Ratio movable surface chord! 
total surface chord 
At Inb'd equiv. chord 
At Outb'd equiv. chOt'd 
Sweep Back'Angles, degrees 
Leading Edge 
, ';Crll.iling edge 
Hinge1 ine 
{ - 3 *Area Moment Product of area & c),Ft 
')fMean Aerodynamic Chord, In. 
48 
FULL-SCALE 
210.0 
J18 004 
55.192. 
0.2096 
0.00 
0.00 
1587.25 
-
• 
~mDEL SCAL:: 
0.003 
1.397 
0472 
0.221 
0. 2099 
O. 4r',()I~ 
0.00 
-10.056 
. 
0.00 
0.0001 
~, 
J 
TABLE III. (Continued) 
MODEL DIMENSIONAL DATA 
MODEL COMPONENT: ,......JlIlLOD11-'yL..J!.Erl4!A;!.J:p:...-::....J!F..,109 ___________ ~_ 
GENERAL DESCRIPTION: Coni'igurat:l Qn...l!l!:lG~ body fl all! 
=lQ~c~a~~e~d~a~t~X~e~=~1~53~2~.~Z~e~~=~2~3~8~. _______________________ . ___ 
MODEL SCALE: 0.0040 
DRAWING NUMBER' vr.70-00014.O.n.,--'LCVIL,4'r"'O.::.-3;;>.;.Sl;lS'-""1l....,4. _________ _ 
DIMENSIONS: FULL SCALE MODEL SCALE 
Max Width (@ L.E., Xo :: 1525.5),Il1..-a5.6...00-
Max Depth (xo '" 1532) J In. 
Fineness Ratio 
Max. Cross-Sectional (@H,L.) ___ ..J."l5""· ... 1"'96"--
Planform ]35.0 0 
Welled 
Base _....;::4~ .. 8""9'--_ 
49 
0.0792 
0.00056 
- 0 ,C,022 
-0.000678 
.. - - , 
, 
1 
I 
1. I 
TABLE III. MODEL DIMENSIONAL DATA (Continued) 
MODEL :O~IPONENT:.~ WIMG~W ldi''' '". 
. ----------"-----. -.,;-
(~ = 940 ta lin '" 1040 1 i elevan SEl! tl.ine. relacnted fro::: x.,-28l..!."',O'-'-Y ...... ',--_",-
.. -
'!SST NO. 
- . 
.D.IMENS IONS: 
TOTAL DATA 
- • Area (,1 heo.) 
Plan form 
Span (Theo In. 
Aspect Ratio 
Rate of Taper 
Taper Ratio 
Dihedral Ang1e, degrees 
Incidence A~gle. degrees 
Aerodynamic Twist. degrees 
Sweep Back Angles, degrees 
Leading Edge 
Trai 1 i ng Edge 
0.25 Element Line 
Chords: 
Root (Theo) B.P.O,O. 
Tip, (Theo) B.P. 
MAC 
Fus. Sta. of .25 MAC 
~ W.P. of .25 MAC 
S. L. of .25 MAC 
EXPOSED DATA 
Area (Theo) 'Ft2 
Span. (Theo) In. BP108 
Aspect Ratio 
Taper Ratio 
Chords 
Root BP10e 
T'i p 1. 00,2, 
MAC Z 
Fus. Stat of .25 MAC 
W.P. of .25 MAC 
B. L. of .25 MAC 
Airfoil Secti on (Roc:kv/ell 
XXXXw 64 
Root b .. 
'2:' 
Tip b .. 
T 
Data for (1) of (2) Sides 
Leadi n9 Edge Cuff 2 
Planfc~m hrea Ft 
Mod NASA) 
l~ad1ng Edge Interse~ts Fus M. L. 0 sta 
lead'ing Edge It'1terSl!cts Wi ng ('I Sta 
FULL-SCAl.I:: , 
26'iQ.Q.2.... 
_. ,,23b .I,d 
2.265, 
1~lIL. 
--0='.2)0 
, !L!l 000 
-=- )0.056 
~, 
_ 680 .24 
,137,85 
h7lt·ED 
.175].5Q 
~
__ 2,059-
0.245_ 
562 ... '22-
_J37 .A'i_ 
lih'i .oij. 
:;(.'1. t F~'? 
2'jl .. "CI 
0.12 
~\~ ~IJF"'\'" _ 
SOD.CO 
J.02_~.;9.0_ 
MODEL SCALE 
.. --
0.5.0(1) 
_) a qt:,!5 
-3S.,PO? 
? 751 
Q. CoIj] 
7.Q06 
?Bq~ 
-2,('15(, ._ 
_ r, J ?Ji.1.--
-0,' <; 
1-5'71 
·-ii~f.~Q= 
_LllJ.2._ 
" .-,-,., 
._".-
0.12 
1 
i 
I 
i, 
I-
j 
I 
-i 
I 
i 
, ! 
I , 
! 
i 
, ) 
.. 
, 
: 'I 
: j 
_ i 
: I 
I 
, 1 
I 
1 
j 
I 
i 
'I 
I 
TABLE III. (Continued) 
MODEL DIMENSIONAL DATA 
MODELCOMPONENT: ____ ~O~~ls~ro~D~-~M~JA" ________ ~ ____________ ___ 
GENERAL DESCRIPTION· Prelimiro.ry nrc. vex-sion of' short OHS pod. 
(First used on 0.015 scal.e Model. 36-0 for test No. OP.83). 
MODEL SCALF: 0.00110 
DRAWING NUMBER' _. VT-'L!.4-IJu.Q=>--O-"'O"'8!J;.'f5.L.J7'--_______________ _ 
DIMENSIONS :(Fo17 1 of 2 sides). FULL SCALE MODEL SCALE 
Length (OI1S Fwd Sta Xo=1311),In. --2,,<;It.,oo 1,0:0,,-, __ _
Max Width (@ Xo = 1511), In. o·S42h 
Max Depth (@ X = 1511), In. 
Fineness Ratio 
Areo - Ft2 
Mox. Cross-Sectional Q.ooo67 
Planform -~...---
Wetted 
Base 
51 
I 
I 
I 
I 
i 
I 
! 
I , 
.. 'I 
I 
MODEL COHPONl'NT: 
~j 
TABLE III. (Continued) 
HODEL DIMENSIONAL DATA 
O~ffi N07,7,LES - NZB. 
I J_ .... ~. L 
--~-------------.-
-------.---------------------------------------------
MOD!!.'L SCALE: 0.0040 
DRt'liiNG NUloffi8R: .J!11Q.:-OOOlIIDA (Location); SS-AOO106, RFTJ'b"'E 5 (CnptOllr) 
DIHl::1<.3IONS: 
MilCH NO. 
LenGth - Tri. 
Gj mbal Point to Exit Pl.ane 
Throat to E;,:H Plane 
Di.ameter - In. 
Exit 
Throat 
Inlet 
Area - ft2 
Edt 
Throat 
Gimbal POint (Station) . In. 
JUppeax)~ Uft Nozzle 
X 
y 
Z 
Right 
~ Nozzles 
X 
y 
Z 
Null Position - teg. 
Left~par Nozzle 
Pitch 
Yaw 
Right 
XW1l"k Nozzle 
Pitch 
Y3.W 
ORIGINAL PAGE IS 
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FULL SCr.LE MODEL SCALE 
15)8.0 
- 68.0 
4~?Q 
]<;)8.00 
88.0 
492.0 
_ G.Q7? 
- 0,352 
) ,968 
6.072 
1 5°)'9 ' 
12°17' 
I 
1 
1 
• 
. ··1 
,! ; \ 
~l ' 
1 . 
*REVISED 4/24/74 
TABLE III. (Continued) 
MODEL DIMENSIONAL naTA 
MODEL COMPONENT: ~RTICf!L - V 8 .----~--------------~-------
GENERAL DESCRIPTION: Configuraj;;joll 19Q G, orhHf>r vert,1co1 ten 
(identi(!a.l to confi!Wrotion Imp-/E yerti(!fll j·1n). 
------~------------
• 
MODEL SCALE: 0.0040 
DRAHING NUMBER': VL70-000l40c •. ..::illlOl.1<4!1l611B:l-___ ~ __________
__ , 
DIMENSIONS: FULL SCALE ~IODEL :;C. LE 
TOTAL DATA 
Area (Theo) - Ft2 
Pla.n;('orm 
Span (Theo) - In. 
P.3pect Ratio 
Rate of Tapet' 
Taper Re. tio 
• 
Sweep-Back Angles, Degrees. 
Leading Edge 
* Trailing Edge· 
0,25'Element Line 
Chords: 
Root (Theo) ~.jp 
Tip (Theo) ,lP 
1111e 
Fus. Sta. of .25 I.fAC 
W.P. of .25 MAC 
B.L. of .25 MIIC 
Airfoil Sect.ion 
Leading \{edl!,e .,nsle - Deg. 
Trailinc HediJc /'I161e - I:eg .. 
Leading Edge Re.diu5 
Void Area 
Blanketed Area 
53 
h13.25J Q.oQ6j 
--31~i,Z2Q ~ 
l.615 \,1\:£5 
Q, 5Q1 JL.5X7. 
Q,4oI,_ Q.404 
4S.QQQ lU..,QlliL_. _ 
26.g a6,g 
-41.1 '10- .!!J...J3n 
268. 200 l.Q:z4 
108.410 -'Q .J< ,It 
lQ9.&lf;l Q·:Z9Q 
J 463.'iQ 5·8Sh. 
635. '182 .2...5"'> 
----.-Q..Q.QlL O.OOQ_ 
10.000 lQ.OCq 
1",Q20 J U.,c2'J 
2,QO Q .ina 
13·17 O.C::JQ2.L _ 
_ 9·00 Q.QOQ 
, 
, 
, , 
., 
, 
, 
J 
1 , , 
i 
I , 
I 
! 
I 
I 
j 
I 
1 
J 
" 
~ 
i 
) 
MODEL CO:·\PONElIT: 
TABLE III. MODEL DIMENDIONAL DATA (Continued) 
• 
GENERAL DESCRIPTION: Configuration 140c orbiter ruo-!er (ident.ic3.1 
to configuration 140A(n rudder). 
~lODEL SCALE: 0 . OO~O 
DRAMfNG NV"IIlf.R: 
. . 
, . 
nmENSlONS: 
Area .. Ft2 
Span (equivalent) J In. 
Inb'd equivalent chord 1 In. 
Out~'d equivalent chord, In. 
Ratio f:iovable surface chord! 
tota 1 surface chord 
At Inb'd equiv. chord 
At Outbid equiv. chord 
Sweep Ilack'Angles, degrees 
Leading Edge 
Trailing Edge 
Hingel ine 
Area' Moment ~ Product of Area and cLFt3 
Mean Aerodynamic Chord 
54 
FULL-SClIlE 
" . 
100.15, 
201.00 
• 
91.585 
50.833 
0.400 
0.400 
34.83 
26.25 
34.63 
6)0,9<:1 
73.2 
HODEL Scr.L~ 
0.0016 
O.eOll 
0.366 
0.203 
o.Mo 
o .1j{J0 
31\'83 -
26.25 
. 
14 .'8~ 
--.0 ~f'lor;Q:q 
0.293 
l 
I 
i 
I 
I 
i 
: 
i 
! 
I 
i 
'\ 
, 
iL' 
TABLE III. (Continued) 
NODEr. DIJoDmGIOlillL DATA 
HODEL co~rroNEh'T: ATTACH STRUCTURE -AT:l.6 
GENERAL DESCRIP'J.'IOli.: Fonro.rd orbiter lET attach structure (2 member structure) 
:MODEL SCALE: 0.0040 MODEL DRAWING: SS~Aoo1l7 
DRAWING NC.: VL78-00oo62B, Slc-lI-4011 
DlMENSIONS: MEMBER 
-.--
FlTLL SCALE MODEL st.LLE 
394.38 1..578 
0.00 0.00 
L'tlR ML LWR HL 
:\.131..OQ 4·524 
561.298 a.ra7 
561.298 2.245 
394.38 1.578 
Yo a 0 
LWR ML LWR HI. 
1131.00 4..524 
- 46.8 - 0.187 
561.298 2.245 
Diam"ter of members: (In. ) 5·70 0.0228 
55 
• 
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TABLE II 1. (Conti nued) 
MODEL DIMENSIONAL DATA 
I' HODEL COMPONENT: ATTACH STRUC1't1RE ~ AT25 
I 
GENERAL DESCRIPl'ION: Stl"engthened attach structUl"e, lett rear orbitsl" to ET -
2 members. 
HODEL SCALE: 0.001'1) 
DRA WINO NO.: VL78-oooo62:a, VL78-000063 
DIHENSIONS: FULL SCAU MODEL SehLE 
Mell1.bsr No. 1 (.Aft): Xa 1317,.00 5·268 
Yo - 96.50 ~ 0.386 
2b 267.50 1.070 
XT 2058.00 8.2'32 
YT - 96·50 - 0.386 
z.:r 515·50 2.062 
Di!UJlstel" , In. 11.50 0.046 
)~mbel:' No. 2 (For~rd): Xc, 1317·00 5·268 
Yo - 96.50 ~ 0.386 
Zo 261·50 1.070 
X'l' 1872.00 7.488 
y!C - '125·88 ~ 0.503 
2'<T 504·50 2.018 
D:!.ll,ll1eter I In. 3.5· 50 0.062 
56 
l 
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TABLE rlr. (Continuetl) 
MODEL DIMENSIONAL DATA 
HODEL COMPONENT: ATTACH STRUCTURE ~ N1'26 
I 
I 
GENERAL DESCRIPl'ION: StrengthePing attech structure right rear Orbiter to El' -
2 members. 
MODEL SCALE: 0.0040 
DRAWING NO.: VI. 78~oooo62B, VI.78-000063 
DIMENSIONS: FULL ScALE MODEL seJ.u 
MelIlber No. 1 (Ai't) Xc 1317·00 5 "",q (1'£:.""'_ 
Yo 96.50 0·386 
Zo 267·;)0 1.070 
, 
.x.r 2058.00 8.232 
YT 96·50 0.386 
z.r 515·50 2.062 
Diameter, In. 11.50 0.046 
Member No.2 (For;mrd) Xo 1317·00 5.268 
y 
0 96.50 0.386 
Zo 267.50 1.070 
x.r 1872.00 7.488 
Xl' 125.68 0.503 
z.c 504·50 2.018 
Dia.meter, In. 15·50 0.062 
57 
I 
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I 
I 
I 
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I 
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I 
I 
I , 
1 
'J 
l 
J I 1. J I .. ~ ... I 
TABLE III. (Continued) 
.MODET. DIMENSIONAL DA'I!A 
MODEL cmPO!:iENT: A'l."tACIY STRUCTURE - AT2!J. 
GENERAL DESCRIPTION: ror~rd orbit~r/ET attach structure (2 member structure) 
~imulatill& the atteco st~~cture after ET separation. 
MODEL SCALE: 0.0040 .HODEL DRI\ WING: SS-AOOU7 
DIMENSIONS: FlJL!. SCALE MOPEL SCt..I.E 
... 
Member #1 Xo 346.00 1.384 
·r Q 0.00 . 0.00 
Za 2Eo.07 1.120 
~ 1131.00 4.521• ~ 
YT '46.00 0.184 
Zr 565·07 2.260 
Member 1/2 Xa 31;.6·00 1..384 
• 
Yo 0.00 0.00 
Zo 280.07 1.120 
.~ 1131.00 4.524 
YT - 46.00 0.184 
~ 200,07 1.1.20 
Diameter of Members, In. 5·70 0.0228 
58 
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TABLE III. (Continued) 
MODEL DIMENSIONAl", !lATA 
HODEL COMPONENT: FEEDLINE - FL5 
GENERAL DESCRIPTION: LOX ~eedline simulated bet.~en ET and O~biter. 
MODEL SCALE: 0.0040 
DRAWING NO.: VL78-000062B 
DIMENSIONS: 
MODEL DRAWING: SS-AOO1l7 
FULL SCAtE MODEt £C;.LE 
Leading edge at: x..r 1033·3 4.132 
YT 70.0 O.2&:J 
KT 1033·3 4.132 
YT - 70.0 - 0.280 
Trailing edge at; XT 2071.50 8.286 
YT 70.00 0.280 
~ .2071.50 8,286 
YT 70.00 0.280 
Dirunetel' , In. lB.&> 0.188 
Centerline Q! LOX feedline located radially at ¢ = 230 24' 
59 
• 
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TABLE III. (Gontinued) 
MODEI. DIMENSIONAL DATA 
HODRl:. COMPONENT: i?RESSURE LINE - FLc; 
I , l 
GENERAL DESCRIPTION: Max. croes-sectional area simulating LH2 pressure 
line and electrical conduit box between ET and Orbiter. 
MODRr. SCALE: 0.0040 
lJRAWING NO.; VL78-00oo62B MODRr. DRAWING: SS-.AOO1l7 
I 
! . 
DIMENSIONS: FULL SCALE HODEL 3C':LE 
Lea~ng edge at: XT 1127·1 4.508 
Yw 110·3 0.441 
~iling edge at: ~ 2062.1 8.248 
, XT nO·3 0.441 
Centerline of LH pressure line located radially. at ¢ = 33°45', 
60 
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TABLE III. (Continued) 
MODEL DIMENSIONAL DATA 
MODEL COMPONENT:. T.!!,o l1MRIT.TCAT, ERr-m,INE - FT,§) 
1 
GENERAL DESCRIPTION· LH2 Umbilical Feedline 'With an elect:-l e~l ct:ick-
disconnect box between the Orbiter and ET . 
.MOPEL SCALE; 0.0,,40 
DRAWING NUMBER' VL78-oooo62B ~~~~~-------------------------
DIMEHSIONS : FULL SCALE MODEL SCALE 
Centerline at X 8,28>1 
Mal' Width , . 0.125 
Max Depth 
_--",,37.1..:..2-. 0.150 
Dia.meter " 17.0 _ l) ,()68 
Area 
Mal:. Cross-Sectional 
-
Plonform 
Welled 
Base 
61 
I 
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TABLE II 1. (Conti nued) 
MODEL DlMENSIONAL"DATA 
HODEL CO~!PONENT: REAR ATTACH STRUC1'URE FAIRING - Fl16 
l 
GENERAL DESCRIPTION: Rear ET/Orb1ter attach structure cross-member or 
beam fairing used in conjunction with AT12, AT13, ~ and FL2 • 
UODEL DRAWING: SS-A01256 
MODEL SCALE: 0.0040 
DRAWING NO.; VL78-oooo62B 
DIMENSIONS: FULL SCPLE MODEL SCJ.LE 
Leading edge centerline at 
Maximum length, In. 
Maximum 'width, In. 
x.r 
Yp 
ZI.r 
62 
2036.67 8.147 
0.00 0.00 
183.00 O~732 
64.00 0.256 
1SO·00 0.760 
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1 
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TABLE III. (Continued) 
MODEL DIMENSIONAL DA'1!A 
MODEL COMPONENT: ET PROTUBERANCE - PT12 
G1'NERAL DESCRIPTION: ,Lightning rod attached to ET nose. 
MODEL SCALE: 0.004 
DRAWING NO.: VL78-oooo68A 
Dll.rENSIONS: FULL SCALE 
Length 30·90 
Diameter, In. 3·20 
63 
HODEL SCILE 
0.124 
0.013 
, 
I 
J I 
TABLE III. (Continue"d) 
MODEL DIMENSIOllAL DATA 
MODEL CON1'ONENT: ET PROTUJ3ERANCE - PT13 
GENERAL DESCRIPTION: Maximum cross-sectional area simulating LOX recirculation 
line and electrical conduit box on planform view of External Tank, T20 . 
MODEL SCALE: 0.0040 MODEL DRA~IING: SS~AOOlJ.7 
DRAWING NO.: VL78-000062B 
DINENSIONS: FULL SCALE MODEL 2C/.LE 
Leading edge at: ~ 1208·3 4.833 
"IT + 95·0 + 0·380 
r'T 1208·3 4 ... 833 
YT 
- 95·0 - 0.38) 
Trailing edge at: XT 2060·5 8.,-4a 
, XT 95.0 0·380 
Xl' 2060·5 8.242 
YT 
- 95.0 
- 0·380 
Centerline of LOX recirculation line located radially at ~ ~ 33°45' . 
64 
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TABLE III. (Continued) 
MODEl', DIHENSIONAL DATA 
I·· J.lODh"L COMPONENT: ET PROTUBERANCE - PT:t4 
GENERAL DESCRIfTION: LOX preSS\lre line on Tank T20. 
HODEL SCALE: 0.0040 
DRAIm!G NO.: VL7B-OOoo62B 
DIMENSIONS: 
Leading edge a.t: 
Trailing edge at: 
Xp 
YT 
XT 
'J; T 
FULL SCALE 
355·90 
6 .. 0 
2060·5 
,87 .• 0 
Centerline of LOX pressure line located radially at ¢ = 23024'. 
65 
"OD:::!. --," .. 
. '~. :... .:.~~
1.424 
0.024 
8.242 
, 
0·348 
j 
I I I I J_ I L I \ I ,1 . . ... . , 
TABLE III. (Continued) 
MODEL DIMENSIONAL DATA 
MODEL COMPONE~'T: NOSE CONE LINES ~ PT20 
GENERAL DESCRIPTION: Maximum cross-sectional area simulating .he LOX 
pressure line and electrical conduit on top of external tank (T20) nose 
cone area. 
UODEr. SCALE: 0.0040 
DRAWING NO.: 
DIMENSIONS: 
Leading edge at: 
Trailing edge at: 
, 
Centerline of lines located radially at ¢ = 33°45 . 
66 
FULL SCALE 
360·92 
34.0 
955·1 
336.5 
MODEL :CriLE 
1.444 
0.136 
1 
1 
1 
.1' 
1 
I 
1 
I 
1 
I 
1 
j 
1 
TABLE III. (Continued) 
MODEL DIMENSIoNAL DATA 
iJ MODEL C01®NENT: T<l.nk base extension ~ l'T..el 
GElOOAL D)l:13C:llIPl'ION: Cylindrias.l bs.fle e}<;tensiol1, on ext'lX'll!l>). taDk:, ~O. 
M9DEt SCALE: 0.0040 
DRP,YlING NO.; V'L72·000l31, VI,78.oooo62 
MODEL DRAVlIUG; LMSC Reoo58 
PDlENSIONS: 
Length; In. 
Diameter, Ia. 
Area. - Ft2 
Max. Cross-sectio~l 
]a.se 
wP of Extension centerline 
67 
FULL SCALE 
............ 
594.679 
594.679 
Ijoo.oo 
MODEL SCALE 
2.379 
2.3T9 
1.600 
L 1 ........ 1 
TABLE III. (Continued) 
MODEL DIMENSIONAL DATA 
MODEL COMPONENT; EXTERNAL TANI{ - Tao 
GENERAL DESCRIPTION; External Oxygen-Hyslrov-n +ank 
MODEL SCALE; 0.0040 
DRAWING NUMBER: VT'12-00QJ 31. vrj'{B-OOOQ62 
DIMENSIONS: 
• 
Length, In. (Nose @ Xo=<328.92) 
Max Width Dia, In. @ Xo=975.675 
Mol' Depth; In. 
FULL. SCALE 
J 846.W5 
3'10 ·2 
I 
. I 
Fineness Ratio 5.65713 
Area - Ft2 
Max. Cross-Sectional A605. 534 
Major Cross section 59!f,679 
i/P of tank centerline (Z),In. 400.000 
Base (on 330.2 dia.) 594.679. 
68 
MODEL SCALE , 
1.333 
5.65713 
0:0096 
0,0095 
0.0064 
j 
} 
L 
• I 
I .. j 
TABLE III. (Continued) 
MODEL DIMENSIONAL DATA 
I 
MODEL COMPONENT: EXTERNP,p TA,""NK ... · ~--=;T£~i'r-__ -------~ 
GENERAL DESCRIPTION: Exter~l tank 'i'?o >rith 1208 In. radiuc 0:;-1'/e 
JfQl}EL SCALE. , o. Dalto MODEL DRA 1'IING: U.fS C R&lo '58 
DRAWING NUMBER: YI.72-QQ0131. YI.:zB-OOQQ62 
DIMENSIONS: 
Length ,In. (@ Xo=328.92) 
Max. Dia, :rn. (@ x.r = 975.675) 
.~JQ.t: Diametel:', In. 
Fineness Ratio 
Area _ IN;2 
(@ )1", 975.675) 
Max. woss-Sectional 
Major Cros5-se~tion 
PJ.anfOI'flt 
Wetted 
Bose (on 330.2 dia.) 
VIP of tank centerline (z ) 
69 
FULL SCALE 
333.2 
330.2 
5.80 7 
-~~----
594.679 
sq!J..U7o. 
400.00 
MODEL SCALE 
]·3"3 
1.333 
5.8p7 
0.0097 
0.0095 
- -
O,QQr.l5 . 
0.0064-
I 
j 
t } 
, 
I I 
TABLE III. (Continued) 
MODEL Dll.£E:NSrONAL DATA 
HODEL COMPONENT: SRB PROTUBERANCE - ps-, 
GENERAL IlESCRIPl'ION: 8RB/Em attach ring.: tw attach rings and one structural 
ring. 
MODEL SCALE: 0, OOlj{) 
DRAWING NO.: VL77-00oo66 
DIMENSIONS (DATA FOR 1 OF 2): 
'Width 
Hei~h 
70 
FUL1 SCALE MODEL SCALE. 
1505 6.020 
1517 6.068 
1852 7·408 
, 
10 0.040 
10 o .olj{) 
1 
1 
I, 
,r 
• 
J 
, 
. 
L 
1 ... L 
TABLE I II. (Conti nw,!d) 
MODEL DIMENSIONAL DATA 
HODEL COMPONENT: ELECTRICAL TUNNEL - PSa 
GENERAL DESCRIPTION: Electrical tunnel on wll of' solid rocket motor 
booster. 
MODEL SCALE: 0.0040 
DRAIY.rNG NO.: vx,77-000036A 
DIMENSIONS: FULL SCALE MODEL SCftLE 
Length; In. 1.341.5 5.366 
Width ; In. 6.0 0.024 
Height, In. 3·0 G.012 
~ 
Leading edge angle (Veg.) 18 18 
71 
I j 
.J . 
i 
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TABLE II L (-Conti nuad) 
MODEL DIMErfSIONAL DATA 
MODEL COMPONENT: Tie-DOWN STRUcWRE - PS-9 
GENE!lhL DESCRIPrION; Tie-dow lug>; op, shroud of SGlid rocket motor boostel". 
MODEL SCALE: 0 .004 
DRAWING NO.: VL 77 -000066 
DIMENSIONS: 
Number'of tie-down lugs 
Length, In. 
rT:Ldth l In. 
Max. Height (at T. E.) 
Angular position (from vertical), Deg. 
72 
:FULL SCALE Y.ODEL SCALE 
4 4 
64.00 0.256 
13.00 0.052 
8·334 .Q .033 
60 60 
l 
j 
J I 1-
TABLE HI. (Continued) 
MODEL DIMENSIONAL DATA 
MODELCOMPO~: BOOSTER, SOLID ROCKET MOTOR - 514 
GEll'ERAL DESCRIPl'ION: SRB with 200 aft skirt 
MODEI:. SCALE: 0.00"-
DRAWING NO.: VL77-000066 
MODEL DRA1r.rnG: LMSC ReoO;;, Reoc,6 
DIMENSIONS: 
Length (includes nozzle), In. 
Tank diameter, In. 
Aft skirt diameter, In. 
Skirt· flare angle 
Fineness ratio: 
Max. Cro~s-8ectional (tank) 
Max.. ~~oss Qectiona1 (skirt) 
WI. of BSRM centerline (ZT) 
FS of BSRM nose (~) 
BP of BSRM centerline (YT) 
73 
:ruLL SCALE 
1789.40 
11J.6.00 
213·70 
20° 
12.256 
n6.261 
249·079 
1100.00 
MODEL SC;-.~E 
7.158 
0.584 
0.855 
20° 
12:-256 
0.0019 
0.0040 
'l1.600 
2·972 
1.002 
J 
I 
i j 
. tABLE III. (Continued) 
HODEL DIMENSIONAL DATA 
MODEL COMPONENT: BOOSTER, SOLID ROCKET MOTOa - Si5 
GENERAL DESCRIPTION: SRR >lith 28° nose 
! l 
MODEL SCALE: 0.004 Monro:. DRMIING: LMSC R80055} R80056 
DRAWING NO.: vr:rr-000066 
DDIENSIONS: 
Length'(includes no~~le), In. 
Tanle dia:neter, In. 
Aft s~i~t diameter, in. 
liose planfom angle 
Nose side view angle 
Fineness ratio 
Max. cross-sectiOIl1SL (tanlc) 
~~. cross-sectional (skirt) 
m:. ·of BSRH centerline (~) . 
FS of]SRM nose (XT) 
BP 01' BSRH centerline (YT) 
74 
FUIJ:. SCALE MODEL SCALE 
1846.40 7.386 
146.00 0.584 
192·00 0·768 
280 280 
~ 
140 140 
12.647 12.647 
116.261 0.0064 
201.062 0.0032 
1100.00 1..600 
743·00 2·.972 
250·5 1..002 
1 
.... I I 
TABLE IIY. (Concluded) 
MODEL DIMENSIONAL DATA 
MODEL COMPONENT: . RQQ3TEB SOUD ROCKET MQmB - S18 
GENERAL DESCRIPTION: Coofigl11::atioo MeR 500. llita for J of 2· o c:. 
-----------------------------------------
MODEL SCALE~ 0.004{) 
DRAWING NUMBER' .-l,11Jr.;r.7777--·J;)jOO:lt:OO~f;iJe6:....... ____________ _ 
DIMENSIONS: 
Length (Includes nozzle), In. 
Max Width (Tank dia.), In. 
Max D~pth (JI.i't shroud), In. 
Fin'llness Ratio 
Area - Ft2 
Max. Cross-Sectional 
Planform 
Wetted 
Bose 
WP at BSRlo{ centerline (ZT)' In. 
FS of BSRM Nose (XT), In. 
75 
FULL SCALE 
'980 ,4 
146·Q 
-
J02.0 
• 
\l 0677J . 
., 
-
2QJ ,oW 03 
MODEl. StALE 
7,058 
-11..581+ 
..0 .768 
906771 
--' 
- O,QQ~? 
1.600 
2·972 
I 
l 
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Notesl 
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m-,w Positi..'e directions of forcE; coe~f:~ie~h, 
noment coefficients, end angles me 
i~dic:cted b>' arrOw; 
For clarity, origins of °N;n-:i a~~ STat ·'i-. 
axes ~o· ... e been disp::;::e-:'1 rrorr· the C;"~ler 
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Figure 1. Axis Systems 
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Figure 2. - Model Sketches and Graphs. 
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.35 '1 
I 
.30 
.25 
.20 I 
.15 
I ! 
, 
I 
.10 
.05 
0 1G'1.b. " I~ jt:i , I 
-.05 -
. , 
- .10 
, 
- .15 I 
, 
I 
-.20 E- 1-
-.25 
-.30 I I , 
. i I 
- .35. , "I I I . , 
! 
, 
i 
1 ' I 
I I 
I , , 
I 
I 
I , 
I ,--. 
1 ! 
i i 
I I 
i I I I 
REFERENCE J I'FClRMA T 'ON 
SREF 2690.0000 ~Q. ~T 
LREF 1290.0000 IN. 
SREF' i290.ooo0 :~. 
XMRP 976.0000 !N.)(T 
YMRP .0000 IN. ~T 
ZMRP 400.0000 IN. ZT 
SCALE .004C 
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OATh SET SYMBOL CCINI'iGUMTl~ DESCRIPTlllN ALPHA REFERENCE II'FClRMATIIlN 
r VIC0091 MSFC 59411 ... 331 7'1IlTS ITJPISIP2C111 
IlRB 5T1NG .000 
IlRB STING 5.000 
IlRB 5TING -5.000 
SREF 2690.0000 m. FT 
LREF 1290.0000 IN. 
BREF 1290.0000 IN. 
.! V!CooB 1 § MSFC 59'!! 11.331 7'1IlTS ! TJPISIP2ClII 
r VICOIO I MSFC 594rth331 741lTS rTJPISIP21llJ 
XMRP 976.0000 IN. XT 
YMI:lP .0000 IN. YT 
ZMRP 400.0000 IN. ZT 
SCALE .0040 
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DhT~ SET SYMB~L CGNFIGURhTION DESCRIPTION 
(V11:008) § MSFC 594( 111.33) 74.GTS (TiPISI'P2fl1) (VieD. 09}' MSFC 594[ 1A33) 741!1TS cnPISIP.2(1) 
~ VitOlO 1 MSFC 'S94[ {h331 741!1TS rTlPISIP2011 
[""rH 
~ STING 
~RB STING 
~RB STINE 
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REFEREN:E l-r-.FeRHA T I ClN 
SREF 2650.0000 so. FT 
LREF 1290.0000 IN. 
BREF 1290.00c0 IN. 
XMRP 976.0000 JN~ XT 
YMRP .oeoo IN. YT 
ZMRP 400.0000 IN. ZT 
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OMA SET SVMBOL mNrIGURAT!CN DESCRIPTION IILPHA 
;C-!ORENCE IWIlRMfITlON 
C vlcooa J § ,I1SFCS94( 1"33) 740;S [TIPISIP201) 
I VICOO9 1 !'ISFC 594( 1"33) 741lTS (TiPIS1P21l1) 
I VICOIOl MSFC 594( IA33) 74OT5 [TIPlSIP21l11 
IlRS STING .000 
IlRB STING 5.000 
DRS STING -5.000 
SREF 259u.0000 sa. FT 
LREF 1290.0000 IN. 
BREF 1290.0000 IN. 
XMRP 976.0000 IN. XT 
YMRP .0000 IN. n 
Zf'RP 400.0000 !N. ZT 
SCALE .0040 
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DATA SET SYM91:lL CONFIGURATION DESCRIPTION 
[VICOOBJ § ,MSFC 594(IA33) 74DTS [T1PlS1P2CU) ( VIC0091 MSFC 5941,1"33) 71CJTS (TiPISIP2CJI) 
I VICOID I' MSFC 594[1"33) 74C1TS ITIPISIP2CJil 
ALPHA 
ClRB STI NG .000 
C1RS STING 5.000 
ORB Sf J NG -5.,000 
REFERENCE I ""eRMA T ION 
SREF' 2SGO.OOOO SQ. FT 
LREF 1290.0000 l~. 
BREF 1290.0000 IN. 
xMRP 976.0000 IN. XT 
YMRP .0000 IN. vT 
ZMRP 400.0000 IN. ZT 
SCALE .0040 
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11.11-, SE7 SYMBCL CONFIGURATIO'! rESCRIPTION 
c qICQOB) § MSFC 591(1'33) 740T5 [T1PISIP2DIl [VIC009) , HSFC 594(1A33) 74015 ITIPISIP201l 
[VICQIO) MSFC 594( h133,) 740TS (T1P1SIP201) 
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ORB STING 
ORB STING 
ORB STING 
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REFERENCE INFORMATION 
SREF 2690.0000 SQ. Fl 
lREF 1290.0000 IN. 
BREF 1290.0000 IN. 
XMRP 978.0000 IN. Xl 
yMRP .0000 IN. VT 
ZNRP 400.0000 IN. ZT 
SCALE .0040 
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O~TA SET S1M90l CONFIGURAT!ON OESCRIPrlCN REFERENCE INFORK~T'ON 
(VICOO?) § .11S~C 594UI.J31 740TS (TIPISIP2011 ORB STING (VICOI71 HSFC S91C1~33) 740TS (TlPISIP2011 FORKED STING 
(YICOI~) MSFC S94C1A331 74CTS CTlPIS1P2C1D FORKED STING 
SREF 2G90 .0000 SQ. FT 
'-REF 12S~.DOOO IN. 
SREF 1290.0000 IN. 
~MRP 976.0000 IN. XT 
YMRP .0000 IN. YT 
ZMRP 400.0000 IN. ZT 
SCALE .0040 
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OATh SET SYMBOL CONFJGURATION DESCRIPTION' REFERENCE INFORHATlml 
t VICCD7) § I1SFC 5940h33) 740TS (TlPIStP20\) ORB 5T1NG (VICOI.?) . H5FC 594[(.33) 740T5 (TlPI5IP20D FORKED STING 
(VICDIS) MSFC 594CiA:l31 740T5 (TlPISIP2DIl FORKED STING 
SR'F 2690.0000 SQ. Ff 
LREI' 1290.0000 IN. 
BREI' 1290.0000 IN. 
XHRP 976.0000 IN. xt 
VMRP .0000 IN. VT 
ZMR? 400.0000 IN. ZT 
SCALE .0040 
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OhT~ SET SYH80~ CONFIGUR~TION OESCRIPTrO~ REFERENCE INFORMATIDN 
(VIC007) ~ MSFC 594UA331 74DTS CTlPISIP2Clil CRB STlNG 
·C VICOI?) 11SFC S94C1A33) 74DTS tTlPISI?201l 1'ORI~EO SHNG (YICOI9) MSFC 594C IA33l 740T5 CTIPISIP20U FORKED STING 
SREF 2690.0000 SO. FT 
LRE" 1290.0000 m. 
eREF 1290.0000 IN. 
XMRP 976.0000 IN. XT 
VMRP .0000 IN. YT 
ZflRP ilOO.OUOO HI. ZT 
SCALE .OD~O 
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D~TA SET SYMBOL CON"!GU~ATION OESCRIPTION REFERENCE INFORMATION 
(VIC007] § HSFC 594(1"33] 740TS !TlPISIP2QI] ORB STING (VICO!7l HSFC S94C IA33] 740TS (TlPIS.IP201l FDRKEO STING (\'ICOISJ MSFC 594!lA33] 740TS (TIPISIP2CI] FO.KEO STING SREF 2G90 .0000 SQ. FT LREF 1290.0000 IN. SR... 1290.tJODD IN. 
XMRP 976.1l000 IN. XT 
YMR,P .0000 :11. YT 
ZI1RP 400.0000 III. ZT 
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OATh SET SV1190~ CONFlGURATlCfI moSCRIPTlON 
REFERENCE INFORMA nCII 
(VICa07) § tI.FC S94(tA33) 74(}T5 (TlP151F20n < ORB STlNG (VltOI7) - H5F!: S94( lA33) 740T5 (TlPISIP~OI) FeRKi;O ~Tl"G (VltOI9) 115FC S94( lA33) 740T5 (TlPI5IP2(l\l FORKED STING 
SREf' 2690.0000 sa. FT 
lREF 1290.0000 IN. 
BRE" 1250.COOO IN. 
XMAP 976.0000 IN. Xl 
YHRP ,CODD IN. YT 
ZHRP 400.0000 IN. ZT 
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OATh SET SVM90~ CONFIGURhTl~N OESCRIPTION 
C VIC007) § MSFC 594CIh33l 740Ts HIPISIP2Dll ORB STING 
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DhTA SET SYMIlIlL CtlNFlGURhTlIlN OESCRIPTlIlN REFEREJ>X:E II-FCIlMATlCN 
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DATA SET SYI'OOL CllNFlGURhTiGN OESCRfPTUlN 
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DATA SET SYMBO!. CO><FIGURATUlI'I OESCRIPflOfl RueDER 
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